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ABSTRACT 
Creating a Standard Operating Procedure for Needlestick Injuries as a Supplement to the 
Exposure Control Manual for the Philadelphia Fire Department’s Infection Control 
Program 
Francis S. DiStefano 
Curtis E. Cummings 
 
 
Objectives:  To investigate risk factors for needlestick injuries among the Philadelphia Fire 
Department’s Firefighter-EMTs and Paramedics.  The results of this analysis was then be used to 
design a site-specific standard operating procedure to prevent and mitigate the effects of 
needlesticks and other sharps injuries. 
Methods:  Data from 62 needlestick injuries reported to and recorded by the Exposure Control 
Officer of the Philadelphia Fire Department’s Infection Control Office [ICO] between September 
of 2001 (when the ICO was established) and November of 2010 were analyzed.  This was a 
retrospective study. 
Results:  Analysis of the needlestick and sharp injury data has found trends in the data collected.  
There were no seroconversions to HIV, HBV, or HCV among those who were injured during the 
time period studied.  46 of the needlesticks reported were found to be of clinical significance, 
and 19 were determined to have been preventable.  Fire service paramedics were most likely to 
suffer needlestick injury.  Needlesticks occurred most often on Saturdays, in October and March, 
and at night.  The average cost per needlestick injury paid by the City of Philadelphia was 
$1317.54. 
Conclusions:  While no seroconversions to HBV, HCV, or HIV were found, needlestick injuries 
remain a serious threat to the health of Philadelphia Firefighter-EMTs and Paramedics.  They are 
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also costly to the City of Philadelphia.  Because of this a Standard Operating Procedure must be 
written and implemented as part of the Philadelphia Fire Department’s Exposure Control Manual 
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Introduction 
Firefighter-Emergency Medical Technicians [Firefighter-EMTs] and Paramedics have an 
elevated risk of work-related infection with bloodborne pathogens [BBP] as a result of 
needlestick and sharps injuries, with up to 20% of this population exposed to BBPs each year 
(Leiss et al., 2006).  My research has found that since the establishment of the Philadelphia Fire 
Department’s [PFD’s] Infection Control Office in September of 2001 until November 30th, 2010 
there had been 62 reported cases of needlestick or sharps injury to emergency response 
employees.  Until now, because of a lack of staffing and resources, this important problem had 
not been studied in Philadelphia.    
Overall Significance of the Study 
 The rationale of this project lay in the need of the PFD’s Infection Control Office to 
evaluate PFD members’ exposure to BBP and to create a standard operating procedure [SOP] 
whose purpose is to reduce or eliminate needlestick and sharps injuries and to minimize or 
mitigate the effects and costs associated with exposure to BBP. 
 This study also has an overall significance for all Firefighter-EMTs and Paramedics in 
the United States as there are currently very little data available about the risks of and risk factors 
for needlestick injuries in this specific population (Boal, Hales, & Ross, 2005).  Further, those 
studies that have investigated needlestick injuries in these populations were predominately 
carried out in the late 1980s or early 1990s before the Occupational Safety and Health 
Administration’s [OSHA] Bloodborne Pathogens Standard was implemented in 1992, with the 
last study looking at Firefighter-EMTs and Paramedics in Tucson, Arizona over the period from 
1998 – 2000 (Boal, Hales, & Ross, 2005).  Because of this, the results of the risk assessment will 
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be valuable to understanding needlestick injuries and risk factors for all fire-fighter-EMTs and 
paramedics. 
Statement of the Problem 
 The problem addressed by this risk assessment and creation of this SOP is the risk of 
needlestick and other sharps injury faced by Firefighter-EMTs and Paramedics employed by the 
PFD and the associated exposure to BBP, specifically the Hepatitis B Virus (HBV), Hepatitis C 
Virus (HCV), and the Human Immunodeficiency Virus (HIV).  
Significance of the Problem 
 Although the PFD’s Infection Control Office has many concerns, including those of 
tuberculosis exposure and vector-borne illness, one of the most serious concerns reported to the 
Exposure Control Officer is that of needlestick and sharps injuries.  These injuries have occurred 
in several ways ranging from injuries while using overfilled sharps containers, to injuries caused 
by unintentional patient movement.  The nature of the duties of the Firefighter-EMTs and 
Paramedics includes an inherent risk for needlestick injuries and increases their risk of exposure 
to BBP.  In addition to the adverse health effects that may result from needlestick injuries and 
from the medical treatment for BBP exposure, needlestick injuries induce fear and psychosocial 
stress among employees and are an economic burden on the City of Philadelphia and the PFD.  
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Background and Significance 
 The risk of infection faced by Firefighter-EMTs and Paramedics stems mostly from BBP 
present in patient’s blood and body fluids.  There are several medical risks for Firefighter-EMTs 
and Paramedics from needlestick and sharps injuries contaminated with blood.  The 2000 
International Association of Firefighters Death and Injury Survey reported that 5% of emergency 
medical service personnel were exposed to HBV, 6.5% to HCV, and 14.6% to HIV while on 
duty in 2000 (2001A).  Further it found that 96.2% of firefighter-EMTs and paramedic exposures 
occurred at the scene of emergency, with 78.4% of these exposures occurring during emergency 
medical services (International Association of Firefighters, 2001A).  This risk is increased by the 
fact that there are no immunizations available for HCV and HIV and not all Firefighter-EMTs 
and Paramedics have completed their HBV immunization series at or within six months from 
date of hire.  These risks also stem from the adverse and uncontrollable conditions in which 
Firefighter-EMTs and Paramedics work and perform procedures such as starting intravenous 
[IV] lines, drawing blood, or giving injections (Boal, Hales, & Ross, 2005).  Risk is also 
increased by the environment which may have confined space and limited visibility as well as 
interaction with combative patients (Kuches, Craven, Werner, & Jacobs, 1983; Steele, 1990).  In 
addition, the emergency status of the job means that it is oftentimes difficult for Firefighter-
EMTs and Paramedics to adhere to universal precautions that would reduce exposures (Boal, 
Hales, & Ross).  In fact one study found that the use and availability of personal protective 
equipment was low (Mathews et al., 2008). 
 Many individuals infected with HBV, HCV, and HIV do not know their disease status 
and may unknowingly spread the virus to others (Centers for Disease Control and Prevention 
[CDC], 2009A; CDC, 2009B).  Further, many injuries from contaminated needles and sharps 
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occur without a known source patient, meaning that the patient who used the needle was unable 
to be identified, and that there is no way of knowing to what, if any, BBP the firefighter-EMT or 
paramedic may have been exposed.  It has also been found that the patients with whom 
Firefighter-EMTs and Paramedics interact have higher rates of HIV, HBV, and HCV than the 
general population of the US (Boal, Hales, & Ross, 2005).  For example, in 1988 24% of patients 
in the Johns Hopkins Hospital Emergency Department in Baltimore, Maryland and 13% of 
emergency department patients in Portland, Oregon were infected with at least one of HBV, 
HCV, and HIV (Boal, Hales, & Ross, 2005).  The latest study for which data were available was 
of patients treated by Firefighter-EMTs and Paramedics at the University of Maryland Medical 
Center in Baltimore which found 26% of shock trauma patients to be infected with at least one of 
HIV, HBV, or HCV, with 4% having HIV, 20% having HBV, and 14% having HCV (Boal, 
Hales, & Ross, 2005). 
 Chronic HBV affects 800,000 to 1.4 million individuals in the US and is responsible for 
up to 4,000 deaths a year (CDC, 2010; CDC, 2009A).  As HBV has been known to survive in 
dried blood in the environment, such as in or on needles and stainless steel surfaces for up to 7 
days, needlesticks and sharps injuries are of major concern to the Infection Control Office if 
there is no known source patient, especially if the firefighter-EMT or paramedic has not 
completed the HBV vaccine series (CDC, 2009A).  If the source patient for HBV exposure tests 
positive for both Hepatitis B surface antigen and Hepatitis B e Antigen the needlestick victim has 
a 22 to 31% chance of developing clinical hepatitis B (CDC, 2001).  HBV may be asymptomatic, 
or symptoms of acute HBV include fever, fatigue, nausea, joint pain, and jaundice (yellowing of 
the skin).  There is currently no effective medication available to treat this illness (CDC, 2009A).  
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Because of this, Hepatitis B may severely affect an emergency medical service [EMS] 
employee’s ability to do his or her job (CDC, 2009A). 
 Chronic HCV affects 2.7 to 3.9 million people in the US with 17,000 new infections and 
8,000 to 10,000 deaths a year (CDC, 2010; CDC, 2009B).  Like HBV, HCV can survive in the 
environment, although for only between 16 hours and 4 days, meaning that a needlestick injury 
that may occur several hours after the needle’s use with an HCV infected patient might cause a 
new infection (CDC, 2009B).  Like HBV, asymptomatic individuals are prevalent and may 
spread the virus (CDC, 2009B).  The symptoms of HCV are similar to those of HBV and may 
not appear until 6 to 36 weeks after infection (CDC, 2009B; Gruener, 2009).  Likewise there is 
no medication available for acute HCV (CDC, 2009B).  While there is no treatment for acute 
HIV there is new and promising medication available for chronic HCV (Hofmann & Zeuzem, 
2011; dukehealth.org, 2011).  However HCV medication is not without its side effects which 
include the development of a severe rash, and increased likelihood of discontinuing therapy vs. 
those who received traditional therapies (dukehealth.org, 2011).  In the past 3% of Philadelphia 
Fire Department members have been found to test positive for HCV antibodies; however it is 
unclear if this was due to occupational or lifestyle factors (Boal, Hales, & Ross, 2005).  Although 
the threat of HCV is low, with seroconversion following exposure to HCV only 1.8%, healthcare 
professionals remain at a higher risk for infection (CDC, 2001).  In fact a meta-analysis of 
studies of BBPs and Firefighter-EMTs and Paramedics found that there is expected to be 
seroconversions in 3.4 to 33.7 firefighter-EMTs and 5.8 and 118.9 for every 100,000 employee 
years (Boal, Hales, & Ross, 2005) 
 Although the “risk for transmission [of HIV] after a percutaneous exposure to HIV 
infected blood [is also low and] estimated to be approximately 0.3%,” the threat of HIV remains, 
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even with access to HIV post-exposure prophylaxis [HIV PEP] (CDC, 2005).  As of 2002 none 
of the 57 known occupational transmissions of HIV since the onset of the HIV epidemic 
occurred in Firefighter-EMTs or Paramedics.  However 12 of the possible 139 occupational 
transmissions of HIV were in Firefighter-EMTs and Paramedics (CDC, 2002).  Further it is 
expected that among the firefighter-EMTs there would be a seroconversion rate between 0.1 and 
2.6 per 100,000 person years and 0.1 to 9.1 seroconversions per 100,000 employee years in 
paramedics (Boal, Hales, & Ross, 2005).  HIV PEP should be administered for 4 weeks 
following needlestick injury while HIV status of the source patient and exposed employee is 
determined.  The PFD’s provider sites for occupational exposures, Jeanes Business Health and 
Jeanes Hospital Emergency Department, routinely prescribe Combivir (lamivudine and 
zidovudine) for low risk exposures requiring a two drug regimen and either Kaletra 
(lopinavir/ritonavir) or Truvada (emtricitabine/tenofovir disoproxil fumarate) in addition to 
Combivir for exposures determined to be high risk that require a three drug regimen. However, 
common side effects of HIV PEP, which include diarrhea, nausea, fatigue, headache, dizziness, 
depression, and insomnia (Abbot Laboratories, 2010; Gilead Sciences, 2009), have been 
observed in up to 47% of healthcare personnel who have taken PEP (CDC, 2005).  These side 
effects have made it difficult for many patients to follow the HIV PEP regimen, even among 
healthcare professionals, and have adversely affected their ability to work (CDC, 2005).  More 
serious but more rare side effects of the HIV PEP three drug regimen include damage to the 
heart, liver, and pancreas with Kaletra usage and renal injury, decreased bone density, and lactic 
acidosis with Truvada use (Abbot Laboratories, 2010; Gilead Sciences, 2009).  Moreover HIV 
PEP has not been 100% successful in preventing HIV seroconversion (Young et al., 2010).  
Between 1992 and 2005 there were six cases of HIV seroconversion worldwide following 
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occupational exposure to HIV in healthcare workers exposed through needlestick or sharps 
injury, even after HIV PEP was administered, highlighting the need for a SOP to prevent 
needlestick injuries from occurring (Hawkins, Asboe, Barlow, & Evans, 2001; CDC, 2005). 
 To date there have been 57 documented cases of HIV seroconversions following 
needlestick injury to healthcare workers worldwide (CDC, 2011) and no seroconversions among 
the Firefighter-EMTs and Paramedics of the PFD since 2001; however the threat to human health 
should not be ignored.   
 In addition to the threat to human health, needlestick injuries place an economic burden 
on the PFD.  Costs of needlestick injuries include those attributable to medical diagnostic 
procedures, PEP prescription, and overtime costs. 
 After a needlestick injury the City of Philadelphia is responsible for the costs incurred 
from diagnostic procedures to determine the immune and infectious status of the affected 
employee as well as the disease status of the source patient, if available, to determine proper 
post-exposure medical management of the employee (OSHA, 1991).  There are reported 
disparities between what the prescribing physician at Jeanes Business Health, which functions 
during regular business hours, and Jeanes Hospital Emergency Department, which is used on 
nights, weekends, and holidays, determine to be necessary for the initial post-exposure case 
management (see Appendix C for a listing of medical blood tests ordered by physicians 
following a needlestick injury in different settings).  For example, for an exposure determined to 
be non-significant by an ED physician the following labs were ordered:  HIV – 1,2 Screening, 
Hepatitis Profile, Comprehensive Metabolic Panel, Complete Blood Cell Count, and a Blood 
Differential Panel.  With another non-significant exposure seen at Jeanes ED, a physician 
ordered; HIV – 1,2 Screening, Complete Blood Cell Count, Blood Differential, and a Basic 
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Metabolic Panel.  Jeanes Business Health however, following a significant exposure ordered 
only the following tests:  HIV – 1,2 Screening, Hepatitis B surface antigen, Hepatitis B surface 
antibody, Hepatitis C antibody, Hepatic Function Panel, Complete Blood Cell Count, and Basic 
Metabolic Panel.  These examples demonstrate the differences not only between Jeanes Business 
Health and Jeanes ED but within these groups as well.  The Exposure Control Officer stated that 
the reason for this disparity might be that the ED physicians are less familiar with current CDC 
guidelines and guidelines available from the National Clinician’s Post-Exposure Prophylaxis 
Hotline.  The disparity may also be due ED physicians erring on the side of caution by ordering 
additional tests and by overprescribing HIV PEP.   This may lead to erring on the side of caution 
by ordering additional tests and by overprescribing HIV PEP.  Likewise there are seven common 
blood tests for HBV diagnosis although the PFD recommends only the HBV Surface Antigen 
and HBV Surface Antibody tests (CDC, 2009A).  Since which test to administer is at the 
discretion of the physician, any number of tests could be ordered, with the City of Philadelphia 
responsible for the cost of each.  The City of Philadelphia may also be responsible for the cost of 
unnecessary testing such as when the physician orders a Hepatitis screen full panel, including 
unnecessary evaluation for Hepatitis A and D.  These diagnostic tests cost the city considerably.  
For example the lab tests from the significant exposure cost between $100 and $136 (Epocrates 
Online).  The same is true for the non-significant exposures, whose costs are not needed. 
 Finally the PFD may incur additional costs following needlestick injuries.  These costs 
include the following; overtime for employees to seek medical attention at Jeanes Business 
Health, overtime for another employee to cover the shift of injured employees while they seek 
medical attention or miss time due to the side effects of the PEP, and also for the Exposure 
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Control Officer to evaluate the exposure case.  As a result each needlestick or sharps injury may 
come at a cost of thousands of dollars to both the City of Philadelphia and the PFD. 
Conceptual Models or Theoretical Frameworks 
 This project will create an SOP for needlestick injury prevention and mitigation based on 
historical data from within the fire department, plus applicable laws, guidelines, and Infection 
Control Office procedures.  Applicable laws include but are not limited to the Occupational 
Safety and Health Act of 1970 and its relevant standards,  29 CFR 1910.1030 – Bloodborne 
Pathogens Standard, 29 CFR 1910.1020 – Access to Employee Exposure and Medical Records, 
and 29 CFR 1910 – Occupational Exposure to Bloodborne Pathogens, Needlestick and Other 
Sharps Injuries Final Rule, as well as PA Act 96 – Bloodborne Pathogen Standard Act, PA Act 
115 – Guidelines for Employment Screening Programs, and PA Act 148 – Confidentiality of 
HIV Related Information Act.  The SOP will also follow the guidelines set forth in the CDC’s 
“Updated U.S. Public Health Service Guidelines for the Management of Occupational Exposures 
to HBV, HCV, and HIV and Recommendations for Postexposure Prophylaxis” for HBV and 
HCV (2001) as well as their “Updated U.S. Public Health Service Guidelines for the 
Management of Occupational Exposures to HIV and Recommendations for Postexposure 
Prophylaxis” for HIV exposures (2005).  Other guidelines will come from the National Institute 
of Occupational Safety and Health and the National Firefighter Protection Association’s NFPA 
1581 – Standard on Fire Department Infection Control Program, as well as procedures created by 
the PFD’s Infection Control Office since 2001. 
 Contribution of Project 
 A specific aim of this project was to write and finalize a site-specific SOP for needlestick 
and sharp injury prevention which had the goal of reducing the health, psychological, and 
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economic costs associated with needlestick injuries and exposure to BBP among the Firefighter-
EMTs and Paramedics of the PFD.  The risk assessment done by this project was used to write 
the SOP by identifying key risk factors for needlestick injury in order to reduce or mitigate 
needlesticks and sharps injuries in Philadelphia.  The SOP will be used to teach and train both 
new and current Firefighter-EMTs and Paramedics needlestick prevention techniques as well as 
make the necessary behavioral and environmental changes to reduce the risk of needlestick 
injury.  Finally the SOP may be used in a punitive manner for those Firefighter-EMTs and 
Paramedics who are continuously noncompliant with the SOP.  
 This project did not include either a risk assessment or the creation of a SOP for exposure 
to other infectious diseases with which the Infection Control Office is concerned, including 
exposure to the following: tuberculosis, meningitis, measles, mumps, rubella, influenza, 
pertussis, SARS, Chickenpox, Monkeypox, lice, ticks, scabies, pigeon excrement, Avian Flu, 
anthrax, smallpox, or waterborne pathogens.  This project did not include a risk assessment or 
the creation of an SOP for any additional exposures to BBP or other potentially infectious 
materials that do not occur from needlestick or sharps injuries nor did this project address 
additional percutaneous injuries including human bites, scratches, and assaults.  This project did 
not include a risk assessment of needlestick and sharps injuries for other city agencies nor will it 
create an SOP for those agencies.  However, the results of this project might be useful to other 
agencies both within and outside the city of Philadelphia. 
 
 
 
 
11 
 
Francis DiStefano   
Specific Aims 
 The SOP will be integral to reducing the number of Firefighter-EMTs and Paramedics 
who are exposed to bloodborne pathogens through needlestick injuries. This goal will be reached 
through the following specific aims: 
• Specific Aim 1:  Investigate the causes of needlestick injuries in the Philadelphia Fire 
Department 
• Specific Aim 2:  Perform a risk analysis to determine the risk factors that predict and 
influence the occurrence of needlesticks and sharps injuries. 
• Specific Aim 3:  Develop a comprehensive, site specific, Standard Operating Procedure 
for needlestick prevention and mitigation  
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Research Design and Methods 
Overview of Study Design 
 This study made use of records collected and kept by the Exposure Control Officer of the 
PFD’s Infection Control Office [ICO] from September 25th, 2001, until November 30th, 2010.  
These records contained information relating to the cause of needlestick and sharps injury and 
were analyzed to determine causes and risk factors for needlestick and sharps injuries.  After 
analysis of past needlestick injuries, a comprehensive, site specific SOP was created to reduce 
the number of Firefighter-EMTs and Paramedics who are exposed to bloodborne pathogens as a 
result of needlestick injuries.  This was done in compliance with the latest Federal, State, and 
Local laws and guidelines.  The SOP was then incorporated into the PFD’s Exposure Control 
Plan. 
Subjects    
Sample Definition:  This study only made use of all records collected from incidents involving 
certified Firefighter-EMTs and Paramedic students and preceptors in the PFD who have reported 
a needlestick or sharps injury. This project did not include civilians, clerical support staff, or any 
other non-public safety, emergency response personnel employee inside the PFD. 
Sample Size: All needlestick and sharps injuries that occurred following the establishment of the 
ICO were eligible.  This study utilized information from all 62 of the needlestick and sharps 
injuries collected between September of 2001 and November 30th of 2010 by the Exposure 
Control Officer.  All needlestick and sharps injuries that occurred in this time frame were 
analyzed; no sampling was done.  However only those needlesticks and sharps injuries that were 
recorded after the creation of the ICO in 2001 were used because case reports of these injuries 
have much more thorough and complete information than needlestick injury reports predating the 
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establishment of the ICO.  The end date of December, 2010 was chosen to allow for a 
retrospective study of de-identified data. 
Sources of Subjects and Recruitment and Enrollment Procedures:  Not Applicable.  This project 
included a retrospective look at sanitized, de-identified data that had been previously collected 
by the Exposure Control Officer.  The data were stored electronically in a password protected 
computer database in the ICO which is always kept locked and secured. 
Data Collection Methods and Procedures 
 The data used in this project had been previously collected by the Exposure Control 
Officer from medical record and injury report abstraction.  This information was then entered 
into a computer database in the ICO where it was de-identified for our analysis. 
Variable Definition and Measurement:  There were 15 variables made available by the ICO’s 
records analyzed in this project:  physician determination of significance of exposure; Exposure 
Control Officer’s determination of whether the injury was preventable; source patient testing 
status; results of source patient testing; PEP status following source patient testing; final 
disposition of needlestick and sharps injury outcome; job classification; civil service rank; years 
of experience prior to injury; fire headquarters retired [FHR]; battalion, company, and platoon; 
date of injury; day and time of injury; comments on the injury; and explanations of the injury. 
 Significance of exposure was determined by the treating physician based on the details 
of the injury and the likelihood of exposure to blood. 
 Preventable was recorded as either yes or no, and previously determined by the 
Exposure Control Officer’s interpretation of the case report. 
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 PEP status following source patient testing was included to measure the number of 
individuals who were administered or declined PEP as well as the number of injured individuals 
who discontinued PEP after the results of source patient testing were learned. 
 Final disposition of needlestick or sharps injury was included to determine the outcomes 
of injury.  This was recorded as seroconversion, and if so to what disease, or no seroconversion. 
 Job classification was included to compare the rates of injury between Firefighter-EMTs 
and Paramedics 
 Civil service rank was included to compare the rates of injury by rank within the PFD. 
 Years of experience were recorded as the number of years of employment in the PFD as 
a Firefighter-EMT or Paramedic and were included to see if there was an association between 
years of experience and risk of injury. 
 Fire Headquarters Retired [FHR] was recorded as the number of years the Firefighter-
EMT or Paramedic remained employed by the PFD following their injuries 
 Battalion, company, and platoon information was included in this study to compare 
needlestick and sharps injuries by unit within the PFD. 
 Date of injury was recorded as both month and year the injury occurred. 
 Day of injury was recorded as day of the week and time of injury was recorded by hour.  
These variables were included to determine on which days and at which time needlestick or 
sharps injuries were most likely to occur.  Actual dates were not used to simplify data analysis. 
 Comments on the injury were used to view several variables that were not all given 
separate categories including:  which area of the body the injury occurred; whether the employee 
was working an overtime shift or in a unit different that normally assigned; and information on 
the financial cost of the injuries. 
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 Explanations of the injury were used to determine the behavioral and environmental 
factors that may have contributed to the needlestick injury.  Explanations were read to determine 
if the injury may have been due to:  the EMS vehicle being in transit; the starting, giving, or 
removing of IVs, IMs, or IOs; improper sharps disposal or inadequate sharps containers; 
involved sharps on the patient, the patients belongings, or in the environment; involved broken 
glass; involved reactive or combative patients; involved procuring blood for testing; improper 
use of or use of unauthorized equipment or device; no known details, contaminated; operator 
error or unfamiliarity with device; malfunction of equipment; after transfer of care to the 
hospital; member was working overtime or at a different location. 
 For a complete listing of variables recorded by the Exposure Control Officer after each 
needlestick and sharps injury see Appendix A. 
Instrument Development and Use Preparation:  Data had been previously collected.  The PFD’s 
existing spreadsheets have been de-identified and merged into this project database.  No new 
instruments were used. 
Data Management and File Development Activities:  The data used in this project had been 
previously entered into an electronic database by the Exposure Control Officer.  The data used in 
this study had been taken from employee medical records and injury reports and have been de-
identified prior to the initiation of this project. 
Description and Precautions to be Taken Regarding Methodological Weaknesses and Potential 
Problems:  This study only used data that had been collected prior to beginning of the study and 
that have been reported to the Exposure Control Officer as a needlestick injury.  Since it only 
contained information from reported exposures, the number of needlestick injuries may be 
underreported so the data may not reflect the true risk of exposure.  In addition the study 
16 
 
Francis DiStefano   
contained self-reported information regarding exposure and so was vulnerable to bias in terms of 
how the injury occurred, in addition to random error.  This may have been from systematic 
underreporting or over-reporting of certain exposures or behavioral and environmental factors 
Institutional Review Board Considerations 
 This study required an exempt review from the Institutional Review Board [IRB].  
Appendix D is the approval letter from the IRB. 
 After original submission of IRB forms in early February, 2011 the IRB expressed some 
concerns that a co-investigator (Nancy Belsky) could not provide access to the data used in this 
study.  For a complete listing of IRB concerns following original submission to IRB, see 
Appendix E. 
Analysis 
Specific Aim 1:  Investigate the causes of needlestick injuries in the Philadelphia Fire 
Department.  This was a qualitative assessment and accomplished by reading the injury reports 
created and collected by the Exposure Control Officer.  See Appendix A for a list of categories 
kept on spread sheets by the Exposure Control Officer that were used in this analysis. 
Specific Aim 2:  Determine the risk factors that predict and influence needlestick occurrences. 
This was a combination of qualitative and quantitative assessment.  The qualitative assessment 
was done by reading the injury reports created and collected by the Exposure Control Officer.  
The quantitative assessment was a statistical analysis using SPSS and Microsoft Excel.  The 
quantitative assessment included numbers and percentages, graphs, and odds ratios. 
Specific Aim 3:  Develop a comprehensive, site specific, standard operating procedure for 
needlestick prevention and mitigation.  This task was accomplished by analyzing the 62 
needlestick injuries that have occurred since September of 2001 as described above and then 
17 
 
Francis DiStefano   
incorporating requirements of the Federal, State, and Local laws that govern the PFD and the 
ICO.   The SOP was formed following the PFD’s guidelines set forth in Directive #01:  Directive 
System.  The SOP comprised the following sections:  Subject, Purpose, Definitions, 
Responsibility, Procedures, Guidelines, and References as well as any relevant appendix or 
addendum.  The SOP will be used for establishing and enforcing procedures and training current 
Firefighter-EMTs and Paramedics as well as academy candidates.  
 See Appendix B for a detailed description of a PFD operating procedure format and 
guidelines. 
Human Subjects Consideration  
 This project did not involve the use of human subjects.  This was a retrospective study 
and no new data were collected.  All data from human subjects that were used in this project had 
been previously collected in strict compliance with departmental and governmental guidelines.  
There were no identifiers used in this project.  The data had been previously de-identified to 
include only the information necessary to determine the cause of and risk factors for needlestick 
injury.   
 As this was a retrospective study of de-identified data there was no subject recruitment, 
and informed consent did not apply.  Further, this study placed no Firefighter-EMT or Paramedic 
in the PFD at any additional risk of needlestick injury and bloodborne pathogen exposure or to 
discrimination in the workplace.  There was no additional risk of needlestick injury and 
bloodborne pathogen exposure as this project took a retrospective look at needlesticks that 
occurred over the period of September, 2001 to December, 2010.  There was no additional risk 
of discrimination in the workplace based on prior injury and disease status as the only persons 
with access to data with identifiers were the employee, the Exposure Control Officer, and the 
18 
 
Francis DiStefano   
occupational medicine physician, per 29 CFR 1910.1020 – Access to Employee Exposure and 
Medical Records regulations.   
 There were no risks to subjects associated with this study beyond what they have already 
experienced.  The benefit of this project is that the SOP will be used to minimize the risk of 
needlestick injuries and exposure to bloodborne pathogens for future generations of Firefighter-
EMTs and Paramedics employed by the PFD as well as decreasing the economic burden of 
needlestick injuries on the PFD. 
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Results 
 Data collected by the ECO were analyzed for trends and outcomes.  Of the 62 needlestick 
and sharps injuries, 46 were determined by the treating physician to have been exposures of 
clinical significance, 9 were determined to be non-significant exposures, 3 were determined to be 
non-exposures resulting from a sharps injury, 3 were determined to be non-exposures resulting 
from sterile needles, and no information was available for 1 of the injuries.  In addition, 19 of the 
62 needlestick and sharps injuries were determined by the ECO to have been preventable. 
 Source patient testing was performed following 34 of the reported needlestick and sharps 
injuries, it was not performed following 4 of the needlestick and sharps injuries in which it was 
recommended, was not applicable following 22 of the needlestick and sharps injuries, and there 
is no known information for 2 of the needlestick and sharps injuries.  Source patient testing 
indicated 10 positive tests; 3 HIV+, 6 HCV+, and one HBV+, from 8 different source patients.  
One source patient had both an HCV and an HBV positive test while another accounted for two 
of the needlestick and sharps injuries.  There were no seroconversions to HIV, HBV, or HCV 
among the Firefighter-EMTs and Paramedics who suffered needlestick and sharps injuries in the 
time period covered by this study.  For a complete breakdown of source patient testing results 
see Table 2 in Appendix F. 
 Following the significant exposures HIV PEP was made available to the Firefighter-
EMTs and Paramedics.  Following source patient testing 21 of the Firefighter-EMTs and 
Paramedics discontinued PEP, 4 did not discontinue taking HIV PEP, and there was no 
information available on PEP for 3 of the injuries.  In addition HIV PEP was not applicable for 
18 of the significant exposure needlestick and sharps injuries.  HIV PEP was declined prior to or 
following source patient testing by 7 Firefighter-EMTs and Paramedics including one member 
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who declined PEP after the source patient tested positive for HIV, citing concerns about toxicity.  
For a complete listing of HIV PEP status following significant exposures see Table 3, in 
Appendix F. 
 Role and rank within the PFD seemed to be associated with needlestick and sharps 
injuries.  The most common rank among the exposed group was paramedic which accounted for 
50 of the 62 needlestick and sharps injuries.  Firefighter-EMTs accounted for 10 of injuries.  
There was also one injury each to a firefighter paramedic lieutenant and a Jeff STAT Academy 
student doing a preceptorship with the PFD.  This information is in Table 4, Appendix F. 
 There was also variation in the amount of work experience prior to needlestick and sharps 
injury.  The mean time until injury was 7 years with the median time of 4.5 years.  The range 
went from 0 years to 33.5 years.  To see the complete distribution of years of experience prior to 
injury see Figure 1, Appendix F. 
 Ten of the Firefighter-EMTs and Paramedics who suffered a needlestick and sharps 
injury are no longer with the PFD.  Data on when they left the department were available for 9 of 
these 10 members.  The mean time from injury to departure was 2.4 years while the median time 
from injury to departure was 1.4 years.  The range in time from injury to departure was from 0.5 
to 6.33 years.  This information may be found in Table 5 in Appendix F. 
 Injuries were evaluated by departmental unit.  Table 6 lists needlestick and sharps injuries 
by: Battalion; Medic, Engine, or Ladder Company; and Platoon.  The battalion with the most 
needlesticks or sharps injuries was Battalion 7 which had 11 needlesticks followed by Battalion 2 
with 9.  The Battalion with the fewest needlestick or sharps injuries was Battalion 13 which had 
none.  Figure 2 in Appendix F is a geographical representation of the Battalions.  Medic units 
accounted for 59 of the injuries including one in an officer while Engine companies accounted 
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for 2 of the injuries and a ladder company accounted for 1 of the injuries.  The Medic Company 
that accounted for the most needlestick and sharps injuries was Medic 3, which accounted for 6 
of the needlestick and sharps injuries.  The platoons with the greatest number of injuries were B 
Platoon and D Platoon which each had 13 injuries.  There were also 9 injuries in both the A 
Platoon and C Platoon. 
 Temporal information was available for this study and the distribution of needlestick and 
sharps injuries by year, month, day of the week, and time of day were analyzed.  Complete 
results are in Table 7, Appendix F.  The largest number of needlestick and sharps injuries was 
recorded in 2002 where there were 14 while the fewest was 2009 which had 2.   
 The months with the greatest number of needlestick and sharps injuries were October and 
March which accounted for 9 injuries each.  The month with the lowest recorded number of 
needlesticks was February which only had 2 injuries over the 10 year period.   
 The day of the week with the highest number of needlestick and sharps injuries was 
Saturday with 15 followed by Wednesday and Thursday which both had 11 injuries.  The day 
with the least amount of needlesticks was Sunday which saw only one needlestick.  It was noted 
that there were differences in which day of the week the needlestick and sharps injuries occurred 
by year.  In the early stages of the ICO Wednesday was the day most needlestick and sharps 
injuries occurred, with 7 needlestick and sharps injuries occurring on Wednesday in 2002 alone. 
 Needlestick and sharps injury by time of day was also evaluated.  Most injuries occurred 
in the evening with the peak occurring from 8 – 9 PM.  Very few injuries occurred between 
Midnight and 6AM, only 7 in total, while there were no injuries reported between 2 – 3 AM and 
4 – 6 AM.  For a complete distribution of needlestick injuries by time of day see Figure 3 in 
Appendix F. 
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 The most common body location of needlestick or sharps injury was the hands which 
accounted for a total of 87% of the injuries.  There were also 4 in total to the rest of the upper 
limbs, 3 in total to the lower limbs, and 1 to the abdomen.  This analysis did not differentiate 
between the fingers and the palms as both were classified under hand.  A complete listing of 
injury by body area can be found in Table 8 of Appendix F. 
 Table 9 of Appendix F includes a list of a number of activities and behavioral or 
environmental aspects that may have contributed to the needlestick or sharps injury.  From the 
explanatory comments kept by the ECO it was found that: only 1 injury occurred while the 
emergency response vehicle was in transit; 18 of the injuries involved the use of needles to 
provide intravenous [IV], intramuscular [IM], and intraosseous [IO] injections; 10 involved 
improper sharps disposal or inadequate sharps containers; 18 involved sharps or needles in the 
environment; 7 involved broken glass at the scene of an accident; 11 involved reactive or 
combative patients; 5 involved the procuring of blood for testing; 5 involved the improper use of 
or unauthorized equipment or devices; 11 involved either unfamiliarity with the device or 
operator error; 1 involved the malfunction of equipment; 2 occurred after the transfer of care to 
hospital staff; 7 involved the worker working overtime or with a different unit than normally 
assigned, and there were no known details for one of the needlestick and sharps injuries. 
 Not included in a table is information on the financial costs of injuries.  Records were 
made available from the risk management office of the City of Philadelphia for the medical costs 
to the city of Philadelphia for 27 of the injuries included in this study.  The total cost for these 27 
injuries was $35.573.44.  The mean payment was $1317.54 and the median payment was 
$967.18.  These 27 payments ranged from $120.26 to $6955.47.  In addition there were a total of 
9 days of work missed following injury to 4 employees.      
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Discussion 
 This study found that there were trends in the risk factors for needlestick injury such as 
an inverse relationship between the number of years of experience and injury.  This study also 
found that most needlesticks occurred on Saturdays, in October and March, and at night.  This 
study found that the most common area for needlestick injury was the hands and that there were 
no seroconversions to either HIV, HBV, or HCV although 8 source patients tested positive for at 
least one of those bloodborne pathogens. 
 With the lack of prior studies on this population and these exposure there is limited 
information available to which to compare these findings.  Nevertheless these findings do 
coincide with previous studies. 
 One such similarity is in the unknown HIV status of most patients.  In this analysis, HIV 
status was unknown in all but one of the source patients prior to testing.  This is consistent with a 
recent study of blood exposures to first responders in the state of Rhode Island, which found that 
the HIV status of most patients is unknown (Merchant, Nettleton, Mayer, & Becker, 2009).   
 Similar results were reported among Firefighter-EMTs and Paramedics from St. Louis, 
where there was also an inverse relationship between years of experience and needlestick injury 
(Hochreiter & Barton, 1988). 
 Another similarity is the decrease in the number of needlestick injuries over the years of 
this study.  This decrease, which might be attributable to the creation of the ICO, is similar to 
that experienced by staff at the Veterans Administration Medical Center in Houston, Texas 
which also saw a decrease in the number of needlestick and sharps injuries from 105.8 per 1000 
employee years to 41.8 per 1000 employee years following the creation of a needlestick 
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prevention program (Reddy & Emery, 2001).  However this is not the strongest comparison as it 
compares outcomes in a hospital to those of a fire department. 
 Similarities existed in the timing of the injuries and exposures in this analysis and those 
found in a study of first responders in Rhode Island.  Both studies found there to be a peak in 
March – April, on Saturday, and between 7 – 8PM (Merchant, Nettleton, Mayer, & Becker, 
2009). 
 There are also similarities between the body location of injury found in this study and 
that of the National Study to Prevent Blood Exposure in Paramedics [NSPBEP] which found that 
90% needlesticks and sharps injuries were to the hands vs. 87% of needlestick and sharps 
injuries to the hands in this analysis (Leiss, Sousa, & Boal, 2009). 
 The causes of needlestick injuries in this study appear to be similar to those found in the 
St. Louis study (Hochreiter & Barton, 1988) while there are some similarities between 
behavioral and environmental factors leading to injury determined by the NSPBEP which found 
similar percentages of injuries that occurred due to improper sharps disposal, and provision of 
care (Leiss, Sousa, & Boal, 2009).   
 There are also many differences in the results of this analysis and the NSPBEP and 
Rhode Island studies.  For example there are differences in the rate at which HIV PEP is 
prescribed, 20% of exposures in Rhode Island (Merchant, Nettleton, Mayer, & Becker, 2009) vs. 
70% in this analysis the rate at which PEP is utilized, 44% of those who were offered PEP in 
Rhode Island (Merchant, Nettleton, Mayer, and Becker, 2009) vs. 78% in this analysis and when 
these injuries and exposures occur.  While there was an early peak between March and April in 
Rhode Island that was similar to the results of this analysis, the Rhode Island study actually 
found that the month with the fewest injuries and exposures was October (Merchant, Nettleton, 
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Mayer, and Becker, 2009).  There were differences in the results from this analysis and the 
NSPBEP in the number of injuries that occurred while the vehicle was in transit 1.6% in this 
analysis vs. 20% in the NSPBEP (Leiss, Sousa, & Boal, 2009).  There were also differences in 
the rates at which certain activities led to needlestick and sharps injuries: 47% from IV/IM/IO 
procedures in the NSPBEP study vs. 29% in this analysis; 33% for blood drawing or fingersticks 
in the NSPBEP study vs. 8% in this study (Leiss, Sousa, & Boal, 2009).  However, numbers 
were small in this study and the differences may not be significant. 
 There are however limitations in comparing the results of this analysis to other studies.  
Several of the studies that have been published such as those from Houston’s Veteran’s 
Administration Center and in St. Louis were completed several years before the creation of the 
PFD’s ICO and/or the Needlestick Prevention Act.  While there are a few more recent studies 
available they are also not easily compared to this analysis as they are not focused on just 
needlestick and sharps injuries. 
 Many of the trends noticed in this study merit further investigation.  It is of note that 
many of the injuries occur when they do.  This may be because these days and times correspond 
to the beginning or the end of work rotation and employees are fatigued.  If possible it should be 
investigated if the day and time that these injuries occur correspond to change in shift rotations. 
 The costs paid out for the 27 needlestick and sharps injuries for which there is 
information is also of note.  Both the highest and lowest costing injuries occurred within one 
month of one another and were very similar in nature based on the data available to compare 
them.  Yet there was a disparity of $6000 between what was paid out for these injuries.  Further 
investigation may be needed into the cost disparities and billing practices of the different 
providers and insurance carriers. 
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Limitations 
 There are several limitations in this study which must be noted.  The first is bias.  There 
may be reporting bias and recall bias in how these injuries are reported to the ECO.  This may be 
due to the gender and rank differential between those who suffer needlestick and sharps injuries 
and the ECO.  There may also be some reluctance on the part of the injured firefighter-EMT and 
paramedics to correctly report the circumstances in which the needlestick or sharp injury 
occurred. 
 It is also a limitation that there is only data from 62 subjects included in this study.  62 
subjects is a small sample size and provides low statistical power.  Further it is another limitation 
that there are incomplete data for all of the needlestick and sharps injuries, both on when and 
how they occurred and the costs paid for them.  To improve the validity and reliability of the 
study complete records are needed. 
 The greatest limitation in this study is the lack of call volume information available.  Call 
volume refers to the number of the number of runs that each Battalion, Company, and Platoon 
goes on in a certain time period.  Without call volume information it is impossible to truly 
compare the differences in needlestick occurrence by year, month, day of the week, and time of 
day.  Call volume also allows for the calculation of rates which would make the data more 
powerful.  Rotation schedules would also help to determine if fatigue played a factor in the 
injury. 
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Conclusions and Recommendations 
 This study found there to be trends in factors surrounding needlestick injuries which are 
supported by the limited number of studies on needlestick injuries in Firefighter-EMTs and 
Paramedics.  Limitations exist based on the small sample size and missing information, 
especially call volume.  However this study remains important as there is a lack of information 
available about risk factors for needlestick injuries in Firefighter-EMTs and Paramedics and the 
analysis be used in the creation of a site specific standard operating procedure. 
 Future research is needed that will compare some of these risk factors and rates by call 
volume and to the general population.  Further, while at least 19 of the needlestick injuries were 
known to be preventable, company policies should be created to address those concerns for both 
the protection of worker health and as a cost saving practice for the Philadelphia Fire Department 
and the City of Philadelphia. 
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Appendix A – Information Recorded by the Exposure 
Control Officer Following Needlestick or Sharps Injuries 
 
* Those highlighted in bold were analyzed in this project 
 
Unusual Occurences Spreadsheet:   
• Date  
• Time 
• Injury #  
• Injury or Exposure While Treating Unconscious Diabetic Who Responds to Painful 
Stimulus Exposure While Attempting to Restrain Patient  
• Needlestick with Melker Crichothyrotomy, a catheter used for emergency access to 
airways  
• Disposal into Unapproved Containers  
• Needlesticks from Sharps That Were Not Disposed of Properly  
• Needlesticks from Unauthorized Reaching into a Sharps Container  
• Protruding from Overfilled Sharps Containers  
• Needlestick While Treating Patient who Became Combative  
• Needlestick from Unintentional Patient Movement  
• Needlestick When Luer Adapter Came Apart  
• Exposure While Disinfecting Equipment  
• Sharps Injury or BBP Exposure from Contaminated Scalpel Used to Cut Patients 
Clothing Off 
 
Injury Reporting Spreadsheet: 
• Rank 
• Date 
• Day 
• Time 
• Battalion  
• Fire Company 
• Emergency Medical Service Operation 
• Injury or ECN Comment 
• Contaminated Sharp, Glass or Needlestick, non-contaminated or other type sharps injury 
• Explanation or Other Comment 
• Physician’s determination of significance of exposure 
• Whether HIV PEP was prescribed, declined, or discontinued during treatment for 
cause 
• Final disposition of Needlestick case e.g. discharge, seroconversion 
• Was injury preventable? 
 
Monthly Exposure by Type: 
• Needlestick 
 Clean 
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 Contaminated  
 Possibly contaminated no PEP required  
• Sharp/Glass 
 Clean 
 Contaminated – PEP warranted 
 Possibly contaminated PEP prescribed 
 Possibly contaminated no PEP prescribed 
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Appendix B1 – Philadelphia Fire Department Standards for 
the Creating of Operation Procedures as defined in 
Appendix “B” of Directive #01 of the Philadelphia Fire 
Department 
APPENDIX "B" OPERATIONAL PROCEDURE FORMAT 
 
This format is to be followed for new operational procedures or when revising existing 
operational procedures. Use Word for Windows. (The margins and font size settings for Word 
for Windows will have to be changed from the default setting to coincide with these guidelines.) 
- Font - Times New Roman, 12 point. - Left justification, Line Spacing, 1.0. - 1” margin from 
top, bottom, left and right of page.  
PHILADELPHIA FIRE DEPARTMENT (ALL CAPS, BOLD)  
(5 lines)  
SUBJECT: MARINE UNITS. MANNING AND RESPONSE (ALL CAPS-BOLD-
UNDERLINED) (3 lines) 1. PURPOSE (ALL CAPS-BOLD-UNDERLINED)  
State purpose as previously set forth in the OP that is being revised and/or updated. (2 lines) 2. 
DEFINITIONS (ALL CAPS-BOLD-UNDERLINED) 
3 
OPERATIONAL PROCEDURE # MONTH, YEAR (ALL CAPS, BOLD) 
A person who is qualified and usually licensed to steer a ship into and out of a port or in 
specified waters.  
Note: The above format will be used for any additional words, terms or phrases that will be 
defined in the OP that is being revised and/or updated. For each additional word, term or phrase 
that is defined, they will be listed as 2.2, 2.3, etc.  
DIRECTIVE # 01 APRIL, 2008  
(2 lines) 3. RESPONSIBILITY (ALL CAPS-BOLD-UNDERLINED)  
 
3.1 MEMBERS WILL: (ALL CAPS - BOLD)  
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3.1.1 Text  
a. Text, if necessary  
b. Text, if necessary  
(1) Text, if necessary  
3.2 COMPANY OFFICERS WILL: (ALL CAPS - BOLD)  
3.2.1 Text  
a. Text, if necessary  
b. Text, if necessary  
4. PROCEDURES (ALL CAPS - BOLD - UNDERLINED)  
 
4.1 (ALL CAPS - BOLD)  
4 
OPERATIONAL PROCEDURE # MONTH, YEAR (ALL CAPS, BOLD)  
It will be the responsibility of each member to exercise the appropriate control as dictated by 
his/her rank in the implementation of this operational procedure.  
(1) Text, if necessary Note: The above format will be followed if any additional ranks, agencies 
or units must be listed under "RESPONSIBILITY."  
DIRECTIVE # 01 APRIL, 2008  
(2 lines) 4.2 (ALL CAPS - BOLD)  
4.2.1 Text  
a. Text, if necessary  
5. GUIDELINES (If applicable) (ALL CAPS-BOLD-UNDERLINED)  
 
5.1 (ALL CAPS-BOLD)  
36 
 
Francis DiStefano   
5.1.1 Text  
a. Text, if necessary  
5 
OPERATIONAL PROCEDURE # MONTH, YEAR (ALL CAPS, BOLD)  
b. Text, if necessary Note: The word "PROCEDURE" is defined as a particular way of 
accomplishing something or of acting. It is a series of steps followed in a regular definite order.  
ENTER PAGE NUMBER 1 " FROM BOTTOM OF EACH PAGE AND CENTERED ON THE 
PAGE. (BOLD) 
ON THE LAST PAGE AND CENTERED 1 " ABOVE THE PAGE NUMBER ENTER: BY 
ORDER OF THE FIRE COMMISSIONER (ALL CAPS-BOLD) 
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Appendix B2 –  Draft of the Standard Operating Procedure 
PHILADELPHIA FIRE DEPARTMENT            OPERATIONAL PROCEDURE #2 
                 JUNE, 2011 
 
 
 
NEEDLESTICK AND SHARPS INJURY  
 
 
1. PURPOSE 
 
 To provide guidelines for the prevention of needlestick and other sharps injuries and 
 exposure to bloodborne pathogens, specifically HIV, Hepatitis B, and Hepatitis C.  To 
 provide guidelines for the reporting and treatment of needlestick and other sharps 
 injuries.  
 
2. DEFINITIONS 
 
2.1 Bloodborne pathogens.  Pathogenic microorganisms that are present in human blood 
and  can  cause disease in humans (e.g. hepatitis B, hepatitis C, HIV, etc.)  The term “blood” 
 includes blood, blood components and products made from human blood. 
 
2.2 Decontamination.  The use of physical or chemical means to remove, inactivate, or 
 destroy bloodborne pathogens on a surface or item to the point where they can no longer 
 transmit infectious particles. 
 
2.3 Exposure.  Incident which places a healthcare worker at risk for infection from HIV, 
 HBV, or HCV from a percutaneous injury (e.g. needlestick or cut with a sharp object. 
   
2.4 FCC.  Philadelphia Fire Department Fire Communications Center 
 
2.5 HBV.  Hepatitis B virus transmitted in occupational settings by direct contact with blood 
 and other potentially infectious body fluids (OPIM).  It is not spread through food or 
 water or by casual contact. 
 
2.6 HCV.  Hepatitis C virus.  The most common chronic bloodborne infection in the United 
 States.  Transmitted primarily through large or repeated direct percutaneous exposures to 
 blood. 
 
2.7 HIV.  Human Immunodeficiency Virus.  HIV is not a highly infectious disease, it dies 
 when exposed to light and air and requires large numbers to cause the disease.  HIV is a 
 virus which destroys a certain kind of blood cells (CD4=T cells [helper cells]) which are 
 crucial to the normal function of the human immune system.  Loss of these cells in 
 people with HIV is an extremely powerful predictor of the development of AIDS. 
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2.8 ICO.  Infection Control Office 
 
2.9 Infection Control.  Includes any efforts designed to prevent infection from occurring in 
 both patients and care providers.  Infection control is a comprehensive, proactive 
 approach to managing the risks associated with all infectious and communicable diseases.  
 It includes but is not limited to:  member health programs, training, incident operations, 
 post-exposure follow-up and care, documentation and reporting requirements 
 
2.10 Needlestick.  A parenteral exposure with a needle contaminated from patient use. 
 
2.11 Occupational Exposure.  “Reasonably anticipated skin, eye, mucous membrane, or 
 parenteral contact with blood or OPIM (other potentially infectious materials) which may 
 result from the performance of the employee’s duties.”  (OSHA). 
 
2.12 PEP.  Post-exposure Prophylaxis.  Treatment following an occupational exposure. 
 
2.13 Percutaneous.  Piercing through the skin barrier via needlestick injury, human bite, cuts, 
 scrapes, etc. 
 
2.14 PPE.  Personal Protective Equipment specialized clothing or equipment worn by an 
 employee for protection against a hazard (gloves, gowns, goggles, masks, facemasks with 
 shields, pocket masks, bag valve masks, bunker gear, etc.) 
 
2.15 Sharps.  “Any object that can penetrate the skin including, but not limited to:  needles, 
 lancets, scalpels, and broken capillary tubes” (OSHA). 
 
2.16 Significant Exposure.  Direct contact with a patient’s blood or bodily fluids (needlestick 
 or cut with a sharp object, contact of mucous membranes or contact with non-intact skin) 
 during the course of rendering healthcare or occupational services. 
 
2.17 Universal Precautions.  An infection control concept under which blood and certain 
 bodily fluids pose a risk for transmission of bloodborne diseases.  A system of infectious 
 disease control which assumes that every direct contact with body fluids is infectious and 
 requires every employee exposed to direct contact with body fluids to be protected as 
 through such body fluids were HBV or HIV infected 
 
3.  RESPONSIBILITY 
 
 It will be the responsibility of each member to exercise the appropriate controls as 
 dictated by his/her rank in the implementation of this directive. 
 
 All members will be responsible for compliance with the following procedures and 
 guidelines  as described in Sections 4 and 5 
 
3.1  MEMBERS WILL:   
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 Adhere to the following procedures and guidelines 
 
3.1.1.  Paramedic Preceptors 
 
 3.1.1.a.  All paramedics are reminded that when acting as a paramedic preceptor that they 
 are responsible for ensuring paramedic students follow all of the following procedures 
 and guidelines. 
 
3.2  COMPANY OFFICERS WILL:   
 
 Adhere to the same procedures and guidelines as described below in Sections 4 and 5 for 
 all members. 
 
 Encourage all subordinate members to familiarize themselves with their responsibilities, 
 procedures, and guidelines. 
 
 Ensure that there are enough supplies to minimize the risk of injury and exposure. 
 
3.2.2   Ensuring Sufficient Quantities of Protective Equipment 
 
 3.2.2.a.  All officers are reminded to check to make sure there are sufficient quantities of 
 personal protective equipment and sharps containers available for use by each member. 
 
 3.2.2.b.  All officers are reminded to check to make sure there are sufficient quantities of 
 decontamination materials available for use by each unit 
  
 3.2.2.c.  All officers are reminded that the  MIS Commodity Code lists are posted on the 
 “P” drive in the EMS Apparatus Equipment & Supply folder. 
 
  3.2.2.c.(1).  This list can be reached by double clicking on the “Supplies” folder  
  then double clicking on the PFD Infection Control Supply Commodity Codes  
  folder.   
 
4. PROCEDURES 
 
4.1  MEMBERS WILL 
 
 Comply with the following procedures 
 
4.1.1.  Reporting Exposures 
 
 4.1.1.a.  All members are reminded to contact the Infection Control Officer following 
 needlestick or sharps injury 
  
  4.1.1.a.(1).  During normal business hours members are to contact the ICO at 215- 
  686-1359. 
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   4.1.1.a.(1).A.  If there is no answer follow the instructions from the  
   message on the answering machine. 
 
  4.1.1.a.(2).  During off hours members are to contact the ICO at 215-906-3002 
 
   4.1.1.a.(2).A.  If there is no answer follow the instruction from the   
   message on the answering machine 
 
  4.1.1.a.(3).  If the original phone call was not received or returned within 15  
  minutes after the call members are reminded to contact the FCC Supervisor and  
  request assistance. 
 
   4.1.1.a.(3).A.  All members are reminded that they do not need to explain  
   the reason why they need to reach the ICO 
  
   4.1.1.a.(3).B.  All members are reminded that they do need to provide a  
   phone number at which they can be reached by the ICO. 
 
   4.1.1.a.(3).C.  All members are advised to write down on a piece of paper  
   the following while waiting for the ICO to call back 
 
    4.1.1.a.(3).A.i  Exactly what happened. 
 
    4.1.1.a.(3).B.ii  Where you were when it happened. 
 
    4.1.1.a.(3).C.iii  Date and time of incident. 
 
    4.1.1.a.(3).D.iv.  Run Number 
 
    4.1.1.a.(3).E.v  Patient’s contact information 
 
 4.1.1.b.  All members are reminded to follow the ICO’s instructions after contact is 
 made. 
 
 4.1.1.c.  All members are reminded that the ICO will make all necessary, appropriate 
 notifications as needed. 
 
 4.1.1.d.  All members are reminded that the ICO will obtain an injury number from the 
 FCC if post-exposure evaluation or treatment is needed. 
 
 4.1.1.e.  All members are reminded that any identifying information will be kept 
 confidential in compliance with all Federal, State, and local laws that were in existence 
 prior to the HIPAA law. 
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 4.1.1.f.  All members are reminded to contact the ICO as soon as possible following an 
 exposure but no later than 2 hours following the exposure. 
 
 4.1.1.g.  All members are reminded to write a report of the incident and date, sign, and 
 send it to the ICO in a sealed envelope and follow the ICO’s instructions. 
 
 4.1.1.h.  Treat but no Transport Situations.  All members are reminded to contact the 
 ICO in the way described above by the cell phone in the medic unit while still on scene. 
  
  4.1.1.h.(1).  If no cell phone is available members may contact the FCC by radio  
  and inform the dispatcher that the unit is temporarily out of service. 
 
   4.1.1.h.(2).A.  The medic unit should then proceed to the nearest hospital  
   or engine company with a landline phone.   
 
    4.1.1.h.(2).A.i.  Members are reminded to contact the FCC   
    Supervisor and request the FCC Supervisor contact the ICO and  
    give the FCC Supervisor a callback number where they can be  
    reached. 
 
    4.1.1.h.(2).A.ii.  Members are reminded that if they know the ICO  
    number that they are to advise the FCC Supervisor that they will be 
    calling them from the hospital or engine company. 
 
   4.1.1.h.(2).B.  Members are reminded that they do not need to discuss the  
   nature of the call to the ICO with the officers or members of the engine  
   company whose phone is being used or with anyone other than the ICO. 
 
   4.1.1.h.(2).C.  Members are reminded to keep in touch with the FCC  
   Supervisor and to remain at the hospital or engine company until   
   contact has been made with the ICO and further instructions have   
   been received. 
   
  4.1.1.h.(3).  All members are reminded to follow the instructions listed in section  
  4.1.1.a 
 
 4.1.1.i.  When Treating on Scene but not Accompanying to the Hospital 
 
  4.1.1.i.(1).  Members are reminded to contact the ICO immediately after returning 
  from the hospital or as soon as possible after cleaning themselves up. 
 
  4.1.1.i.(2).  Members are reminded to follow the instructions listed in section  
  4.1.1.a 
 
4.2  OFFICERS WILL 
 
42 
 
Francis DiStefano   
 Comply with the following procedure. 
 
 Comply with the procedure for reporting exposures as described in Section 4.1. 
 
4.2.1.  Reporting Exposures 
 
 4.2.1.a.  All officers are reminded that they are to ensure that members who are believed 
 to have had an exposure know how to reach the ICO. 
 
  4.2.1.a.(1).  All officers are reminded that members are permitted to use a   
  computer if so desired for the typing of an informal injury report. 
 
  4.2.1.a.(2).  All officers are reminded that they are to provide sealable envelopes  
  for members to forward to the ICO.  
 
 4.2.1.b.  All officers are reminded that they are prohibited from making the member 
 discuss the details of their exposure incident. 
 
  4.2.1.b.(1).  All officers are reminded that they are expected to encourage respect  
  of the member’s privacy. 
  
 4.2.1.c.  All officers are reminded that if an entry is made in the station logbook that it 
 may only note that a possible exposure occurred and that the ICO was notified. 
 
  4.2.1.c.(1).  All officers are reminded that information on the time of the injury  
  and run number are permissible but not required to be included in the logbook. 
 
5. GUIDELINES 
 
5.1  MEMBERS WILL 
 
 Adhere to the following guidelines while on duty 
 
5.1.1.  Handling sharps.   
   
 5.1.1.a.  Needles will not be re-capped with two hands, bent, broken by hand, cut 
 sheared, or otherwise manipulated by two hands. 
 
 5.1.1.b.  Breaking of sharps is strictly prohibited by the PFD under all circumstances 
  
 5.1.1.c.  Under certain circumstances it may be necessary to re-cap a sharp, e.g. when 
 drawing up medication from a multi-dose vial.   
 
  5.1.1.c.(1).  This may only be done when absolutely necessary and only by using  
  a one hand scoop re-cap method. 
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 5.1.1.d.  All sharps must be disposed of immediately or as soon as possible into an 
 approved sharps disposal container. 
  
 5.1.1.e.  Sharps are never to be inserted into bench seat cushions, carpets, mattresses or 
 any other permanent fixture with soft cushions. 
  
 5.1.1.f.  Broken glass is never to be picked up directly by hands.   
 
  5.1.1.f.(1).  Since contaminated broken glass (e.g. glass phlebotomy tubes) is  
  capable of inflicting percutaneous injury and direct inoculation of bloodborne  
  pathogens into the bloodstream, it may only be picked up by mechanical means  
  such as forcepts, dust pan and brush, etc. and placed into a sharps container.   
   
  5.1.1.f.(2).  Tools used in the cleanup of broken glass must then be  properly  
  decontaminated or discarded after use. 
 
5.1.2.  Sharps containers.   
 
 5.1.2.a  Sharp containers used by the PFD will be closable, puncture-resistant, leakproof 
 on sides and bottoms and labeled or color coded appropriately. 
   
  5.1.2.a.(1).  Sharps containers can be made of cardboard or be in any color as long 
  as the container itself meets the above requirements. 
 
 5.1.2.b.  Sharps containers will be secured in more than one location in the medic units in 
 any area easily accessible to personnel and located as close as is feasible to the immediate 
 area where sharps are used or can be reasonably anticipated to be found as well as in the 
 ALS drug bag and on EMS and First Responder vehicles. 
 
 5.1.2.c.  Sharps containers are to be maintained in an upright position throughout use, at a 
 height not to be above eye level and replaced routinely prior to or at ¾ full. 
 
 5.1.2.d.  At no time is a member permitted to open, empty, or reach into a sharps 
 container.   
 
 5.1.2.e.  Full sharps containers are to be closed, sealed with tape, and taken to any City 
 Health Center for disposal.  Locations will be included with the Exposure Control Plan 
 (ECP). 
 
5.1.3.  Assessment, Provision of Care, and Movement of the Patient 
 
 5.1.3.a.  All members are advised to use extreme caution when handling a patient during 
 assessment, care, and transport. 
 
 5.1.3.b.  All members are advised to use extreme caution and be aware of their 
 surroundings in unfamiliar environments 
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  5.1.3.b.(1).  Members are advised to be aware that there may be hidden sharps on  
  the patient’s person. 
 
  5.1.3.b.(2).  Members are advised to be aware that there may be hidden sharps in  
  the patient’s belongings. 
 
. 5.1.3.c.  All members are advised to use extreme caution while attempting a vena-
 puncture in a moving vehicle 
  
 5.1.3.d.  All members are advised to use extreme caution while attempting a vena-
 puncture on a patient who may respond to painful stimuli such as; 
   
  5.1.3.d.(1).  Diabetic patients 
 
  5.1.3.d.(2).  Intravenous drug users 
 
  5.1.3.d.(3).  Other semi conscious patients 
  
 5.1.3.e.  All members are reminded to don appropriate personal protective equipment as 
 dictated by the nature of the injury and scene of the injury.  
 
5.1.4.  Use of Equipment 
 
 5.1.4.a.  All members are reminded that they are prohibited from using equipment other 
 than that issued by the Philadelphia Fire Department 
 
 5.1.4.b.  All members are reminded that they are to use only the appropriate equipment 
 during assessment, care, or transfer of the patient. 
   
  5.1.4.b.(1).  All members are reminded that they are prohibited from using a  
  scalpel to cut off the clothes of a patient during assessment. 
 
5.1.5.  After Transfer of Care 
 
 5.1.5.a.  All members are advised to use extreme caution when assisting hospital staff 
 after the transfer of care including when; 
 
  5.1.5.a.(1) Assisting hospital staff in the securing of a patient 
 
5.2  OFFICERS WILL 
 
 Adhere to the guidelines described above in Sections 5.1  
 
 
BY ORDER OF THE FIRE COMMISSIONER 
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Appendix C – Prices of Laboratory Tests Ordered at Jeanes 
Business Health and Emergency Department Following 
Potential Exposures to Bloodborne Pathogens 
 
 
 
Test Price Range ($) Panel (if applicable) 
HIV – 1,2, Screening 19.17 – 25.90 ---------------- 
Hepatitis B Antigen (Ag) 14.43 – 19.50  Hepatitis Profile 
Hepatitis B Antibody (Ab) 15.01 – 20.28 Hepatitis Profile 
Hepatitis B Core Antibody (Core Ab) 16.44 – 22.22 Hepatitis Profile 
Hepatitis C Antibody (Ab) 19.94 – 26.95 Hepatitis Profile 
Hepatitis A Antibody (Ab) 17.31 – 23.59 Hepatitis Profile 
Comprehensive Metabolic Panel* 14.77 – 19.96  --------------- 
Glucose 5.48 – 7.41 Comprehensive 
metabolic 
BUN 5.51 – 7.45 Comprehensive 
metabolic 
Creatinine 7.16 – 9.77 Comprehensive 
metabolic 
Bilirubin, Total 7.02 – 9.48 Comprehensive 
metabolic 
ALK Phosphate 7.23 – 9.77 Comprehensive 
metabolic 
AST – SGOT 7.22 – 9.76 Comprehensive 
metabolic 
ALT – SGPT 7.40 – 10.00 Comprehensive 
metabolic 
Protein, Total 5.12 – 6.92 Comprehensive 
metabolic 
Albumin, Serum 6.92 – 9.35 Comprehensive 
metabolic 
Calcium, Serum 7.20 – 9.73 Comprehensive 
metabolic 
Sodium 6.72 – 9.08 Comprehensive 
metabolic 
Potassium 6.42 – 8.67  Comprehensive 
metabolic 
Chloride 6.42 – 8.67 Comprehensive 
metabolic 
TCO2 (bicarbonate) 6.83 – 9.23 Comprehensive 
metabolic 
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Non-AFR/AM eGFR (Non-African American 
estimated glomerular filtration rate)† 
Unknown Comprehensive 
metabolic 
AFR/AM eGFR (African American 
estimated glomerular filtration rate)†  
Unknown Comprehensive 
metabolic 
Hepatitis A IgM Antibody (Ab) † Unknown --------------- 
Complete Blood Count (CBC) aka 
Hemogram 
9.04 – 12.22 --------------- 
White Blood Cell Count (WBC) 3.55 – 4.80 CBC 
Red Blood Cell Count (RBC) 4.20 – 5.68 CBC 
Hemoglobin 3.31 – 4.42 CBC 
Hematocrit 3.31 – 4.47 CBC 
MCV Panel Only CBC 
MCH Panel Only CBC 
MCHC Panel Only CBC 
Mean Platelet Volume Panel Only CBC 
Platelet Count 6.25 – 8.44 CBC 
Blood Differential† Unknown ------------- 
AUTO Granulocyte† Unknown Blood Differential 
AUTO Lymphocyte 68.49 – 92.56 Blood Differential 
AUTO Monocyte† Unknown Blood Differential 
AUTO Eosinophil† Unknown Blood Differential 
AUTO Basophil† Unknown Blood Differential 
AUTO ABS# Granulocyte† Unknown Blood Differential 
AUTO ABS# Lymphocyte† Unknown Blood Differential 
AUTO ABS# Monocyte† Unknown Blood Differential 
AUTO ABS# Eosinophil† Unknown Blood Differential 
AUTO ABS# Basophil† Unknown Blood Differential 
Table 1.  Lab Tests ordered at Jeanes ED following a known non-significant exposure.  All 
prices listed above were found through the use of Epocrates unless otherwise notified 
* Comprehensive Metabolic Panel as listed on Epocrates did not include:  NON-AFR/AM 
eGFR or AFR/AM eGFR which were included on the panel ran by Jeanes  
† Unable to ascertain price for these tests or panels through Epocrates 
 
 
Test Cost ($) Panel 
HIV – 1,2, Screening 19.17 – 25.90 ------------- 
Complete Blood Cell Count aka 
Hemogram 
9.04 – 12.22 ------------- 
White Blood Cell Count 3.55 – 4.80 Hemogram 
Red Blood Cell Count 3.31 – 4.47 Hemogram 
Hemoglobin 3.31 – 4.47 Hemogram 
Hematocrit Panel Only Hemogram 
MCV Panel Only Hemogram 
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MCH Panel Only Hemogram 
MCHC Panel Only Hemogram 
RBC Disaster Wid Panel Only Hemogram 
Platelet Count 6.25 – 8.44 Hemogram 
Mean Platelet Volume Panel Only Hemogram 
Blood Differential† Unknown ------------- 
AUTO Granulocyte† Unknown Blood Differential 
AUTO Lymphocyte 68.49 – 92.56 Blood Differential 
AUTO Monocyte† Unknown Blood Differential 
AUTO Eosinophil† Unknown Blood Differential 
AUTO Basophil† Unknown Blood Differential 
AUTO ABS# Granulocyte† Unknown Blood Differential 
AUTO ABS# Lymphocyte† Unknown Blood Differential 
AUTO ABS# Monocyte† Unknown Blood Differential 
AUTO ABS# Eosinophil† Unknown Blood Differential 
AUTO ABS# Basophil† Unknown Blood Differential 
Basic Metabolic Panel 11.83 – 15.98 ------------- 
Glucose 5.48 – 7.41 Basic Metabolic Panel 
BUN 5.51 – 7.45 Basic Metabolic Panel 
Creatinine 7.16 – 9.67 Basic Metabolic Panel 
Sodium 6.72 – 9.08 Basic Metabolic Panel 
Potassium 6.42 – 8.67 Basic Metabolic Panel 
Chloride 6.42 – 8.67 Basic Metabolic Panel 
TC02 6.83 – 9.23 Basic Metabolic Panel 
Calcium Serum 7.20 – 9.73 Basic Metabolic Panel 
BUN/Creatinine † Unknown Basic Metabolic Panel 
Anion GAP Panel Only Basic Metabolic Panel 
Calculated OS† Unknown Basic Metabolic Panel 
Non-African American GFR† Unknown Basic Metabolic Panel 
African American GFR† Unknown Basic Metabolic Panel 
Hepatitis C Antibody 19.94 – 26.95 ------------- 
Hepatitis B Antigen (surface Ag) 14.43 – 19.50 ------------- 
Hepatitis B Antibody (surface Ab) 15.01 – 20.28 ------------- 
Table 2:  Lab Tests ordered at Jeanes ED following a known non-significant exposure.  All 
prices listed above were found through the use of Epocrates unless otherwise notified 
* Basic Metabolic Panel as listed on Epocrates did not include these tests which were 
included on the panel ran by Jeanes  
† Unable to ascertain price for these tests or panels through Epocrates 
 
Test Cost ($) Panel 
HIV – 1,2 Screening 19.17 – 25.90 ------------- 
Hepatitis B Antigen (surface Ag) 14.43 – 19.50 ------------- 
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Hepatitis B Antibody (surface Ab) 15.01 – 20.28 ------------- 
Hepatitis C Antibody 19.94 – 26.95 ------------- 
Hepatic Function Panel aka LFT 11.42 – 15.43 ------------- 
Albumin serum* 6.92 – 9.35        Hepatic Function 
Total Bilirubin 7.02 – 9.48 Hepatic Function 
Direct Bilirubin* 7.02 – 9.48 Hepatic Function 
ALK Phosphatase 7.23 – 9.27 Hepatic Function 
AST – SGOT 7.22 – 9.76 Hepatic Function 
ALT – SGPT 7.40 – 10.00 Hepatic Function 
Total Protein 5.12 – 6.92 Hepatic Function 
Complete Blood Count aka Hemogram 9.04 – 12.22      ------------- 
White Blood Cell Count 3.55 – 4.80 Hemogram 
Red Blood Cell Count 3.31 – 4.47 Hemogram 
Hemoglobin 3.31 – 4.47 Hemogram 
Hematocrit Panel Only Hemogram 
MCV Panel Only Hemogram 
MCH Panel Only Hemogram 
MCHC Panel Only Hemogram 
RBC Disaster Wid Panel Only Hemogram 
Platelet Count 6.25 – 8.44 Hemogram 
Mean Platelet Volume Panel Only Hemogram 
Basic Metabolic Panel 11.83 – 15.98 ------------- 
Glucose 5.48 – 7.41 Basic Metabolic Panel 
BUN 5.51 – 7.45 Basic Metabolic Panel 
Creatinine 7.16 – 9.67 Basic Metabolic Panel 
Sodium 6.72 – 9.08 Basic Metabolic Panel 
Potassium 6.42 – 8.67 Basic Metabolic Panel 
Chloride 6.42 – 8.67 Basic Metabolic Panel 
TCO2 6.83 – 9.23 Basic Metabolic Panel 
Calcium Serum 7.20 – 9.73 Basic Metabolic Panel 
BUN/Creatinine **† Unknown Basic Metabolic Panel 
Anion Gap Panel Only Basic Metabolic Panel 
Calculated OS **† Unknown Basic Metabolic Panel 
Non-African American GFR **† Unknown Basic Metabolic Panel 
African American GFR**† Unknown Basic Metabolic Panel 
Table :  Lab Tests ordered at Jeanes Business Health following a significant exposure and a 
known positive source patient.  All prices listed above were found through the use of 
Epocrates unless otherwise notified 
* Liver Function Test aka Hepatic Function Panel as listed on Epocrates did not include 
these tests 
** Basic Metabolic Panel as listed on Epocrates did not include these tests which were 
included on the panel ran by Jeanes  
† Unable to ascertain price for these tests or panels through Epocrates 
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Appendix D – IRB Approval Letter 
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Appendix E – Initial Letter From IRB Stating Concerns 
 
Subject: 19561 - Creating a Standard Operating Procedure for Needlestick Injuries as a Supplement to the Exposure 
Control Manual for the Philadelphia Fire Department's Infection Control Program To:"Cummings,Curtis" 
<cc383@drexel.edu>, fd432@drexel.edu <fd432@drexel.edu>  Cc: "Murthy,S" <sm53@drexel.edu>, "Medendorp,John" 
<jcm29@drexel.edu>  
Individual Investigator Agreement.doc (30kB) 
Dr. Cummings,  
The following training is required of Nancy Belsky. This is necessary prior to the release of the approval 
letter. 
         Medical, Biomedical, Nursing, Public Health and Psychology Research Investigators  
Danyelle S. Gibson 
IRB Coordinator 
Office of Regulatory Research Compliance 
3 Parkway Building - 1601 Cherry Street 
10th Floor Suite 10444 
 
https://mail.drexel.edu/iwc_static/layout/shell.html?lang=en-us&14.01_234646 
Page 1 of 2 
Date: 02/14/11 02:42 PM From:"Greene,Danyelle S" <dsg32@drexel.edu>  
We have received your Exempt submission entitled “Creating a Standard Operating Procedure for 
Needlestick Injuries as a Supplement to the Exposure Control Manual for the Philadelphia Fire 
Department's Infection Control Program “. The submission has been reviewed and there are changes 
that are needed.  
•         Captain Nancy Belsky is from an outside agency, therefore she must complete and Individual 
Investigator Agreement. It is attached for your convenience. 
•         Section 5.3, Captain Nancy Belsky is listed as a co-investigator, therefore she cannot be the 
individual granting permission for the study to be conducted.  Please either obtain another letter of 
permission or remove Captain Nancy Belsky as a co-investigator on the study. 
•         Section 6.3, answer the question asked with respect to the research data the PI collects and 
holds here at Drexel University. 
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3/18/2011 
 
Philadelphia, PA 19102-1192 
215-255-7864 (phone) 
215-255-7874 (fax) 
  
"Let us realize that the privilege to work is a gift, that power to work is a blessing, that love of work is 
success." ---David O. McKay 
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Appendix F – Data from Analysis of Needlestick Injuries 
 
Table 1.  Risk of Injury 
Category Number of Injuries % of Injuries 
All Injuries 
Significant Exposures 
Non-Significant Exposures 
Non-Exposures 
     Sterile needles 
     Sharps injury 
No Information Available 
62 
46 
9 
6 
3 
3 
1 
100 
74.2 
14.52 
9.67 
4.84 
4.84 
1.61 
Preventable 19 30.65 
 
 
 
 
 
 
 
 
Table 2.  Source Patient Information 
Source Patient Testing Number % of Significant Exposures % of All Injuries 
Yes 
     Positive 
No 
Not Applicable 
     Significant Exposures 
No Information Available 
     Significant Exposures 
34 
10* 
4 
22 
7 
2 
1 
73.9 
21.74 
8.69 
-- 
15.21 
-- 
2.17 
54.84 
16.13 
6.45 
35.48 
11.29 
3.23 
1.61 
*10 positive tests from 8 source patients.  3 positive tests for HIV, 6 for HCV, and 1 for HBV.  
One source patient was responsible for 2 of the positive HIV tests.  One source patient was 
responsible for both an HCV and an HBV positive tests. 
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Table 3.  Utilization of Post-Exposure Prophylaxis following a Significant Exposure 
PEP Status Number % of Significant Exposures % of All Injuries 
Discontinued 
Not Discontinued 
Not Applicable 
     Declined 
No Information Available 
21 
4 
18 
5 
3 
45.65 
8.70 
39.13 
10.87 
6.52 
33.87 
6.45 
29.03 
8.06 
4.84 
 
 
 
 
 
 
 
 
 
 
 
Table 4.  Role and Rank 
Employee Rank and Role  Number of Injuries (out of 62) Percentage (%) 
All Ranks and Roles 
      Paramedic 
      Firefighter 
      Firefighter Paramedic Lt. 
      Academy Student 
62  
50  
10  
1  
1  
100 
80.65 
16.13 
1.61 
1.61 
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Figure 1:  Years of Experience Prior to Injury 
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Table 5.  FHR Data 
Variable Numbers Mean Median Range 
To Injury 
To FHR 
62 
10 
7.01 
2.42 
4.46 
1.42 
0 – 33.5 
0.5 – 6.33 
 
 
Table 6a.  Injury by Fire Department Unit – Battalion and Company 
Battalion Number of Injuries Company (#) Number of Injuries 
1 8 Medic 
11 
35 
43 
Engine 
49 
7 
3 
2 
2 
1 
1 
2 9 Medic 
18 
24 
28 
29 
Engine 
64 
8 
2 
4 
1 
1 
1 
1 
3 6 Medic 
13 
15 
25 
36 
6 
1 
2 
2 
1 
4 3 Medic 
1 
7 
3 
2 
1 
7 11 Medic 
3 
4 
9 
19 
40 
11 
6 
1 
2 
1 
1 
8 5 Medic 
4 
16 
22 
5 
1 
2 
2 
9 4 Medic 
5 
16 
28 
4 
2 
1 
1 
10 6 Medic 
2 
8 
5 
3 
2 
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Ladder 
15 
1 
1 
11 5 Medic 
16 
23 
26 
34 
36 
5 
1 
1 
1 
1 
1 
12 5 Medic 
12 
17 
32 
42 
5 
2 
1 
1 
1 
13 0 -- -- 
 
 
Figure 2:  Geographical Distribution of Needlestick and Sharps Injuries by Battalion 
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Table 6b.  Needlestick and Sharps Injuries by Platoon 
Platoon Number of Injuries % of Total Injuries 
A 
B 
C 
D 
E 
F 
G 
H 
9 
13 
9 
13 
5 
8 
1 
1 
14.52 
21 
14.52 
21 
8.06 
12.9 
1.61 
1.61 
 
 
Table 7.  Distribution of Temporal Variables for Needlestick and Sharps Injuries 
Variable Numbers (out of 62) Percentage (%) 
Injury by Day 
      Sunday 
      Monday 
      Tuesday 
      Wednesday 
      Thursday 
      Friday 
      Saturday 
62  
2  
6  
10  
11 
11  
7  
15  
100 
3.23 
9.67 
16.13 
17.74 
17.74 
11.29 
24.19 
Injury by Month 
      January 
      February 
      March 
      April 
      May 
      June 
      July 
      August 
      September 
      October 
      November 
      December 
62  
5  
2  
9  
2  
3  
6  
6  
5  
8  
9  
3  
4  
100 
8.06 
3.23 
14.52 
3.23 
4.84 
9.67 
9.67 
8.06 
12.90 
14.52 
4.84 
6.45 
Injury by Year 
      2001 
      2002 
      2003 
      2004 
      2005 
      2006 
      2007 
      2008 
      2009 
      2010 
62  
2  
14  
9  
4  
6  
6  
9  
4  
2  
6  
100 
3.23 
22.58 
14.52 
6.45 
9.67 
9.67 
14.52 
6.45 
3.23 
9.67 
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Figure 3.  Distribution of Needlestick Injuries by Time of Day 
 
 
 
 
 
 
 
 
 
Table 8.  Injuries by Body Location 
Location  Number of Injuries to area % of Injuries to area 
Hand 
     Right Hand 
     Left Hand 
     Unknown Hand 
Arms 
     Right 
     Left 
Leg 
     Right 
     Leg 
Abdomen 
54 
26 
23 
5 
4 
2 
2 
3 
1 
2 
1 
87 
41.94 
37 
8.06 
6.45 
3.23 
3.23 
4.84 
1.61 
3.23 
1.61 
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Table 9.  Behavioral and Environmental Influences of Needlestick and Sharps Injury 
Influencing Factor Number of Injuries Caused % of Injuries Caused 
Occurred while the vehicle was in 
transit 
1 1.61 
Involved IV/IM/IO 18 29 
Issues involving sharps disposal 10 16.13 
Involved sharps on the patient, 
patients belongings, or in the 
environment 
18 29 
Involved broken glass 7 11.29 
Involved reactive or combative 
patients 
11 17.74 
Involved procuring blood for 
testing 
5 8.06 
Improper use of or unauthorized 
equipment or device 
5 8.06 
Operator error or unfamiliar with 
device 
1 1.61 
Malfunction of Equipment 1 1.61 
After transfer of care to the 
hospital 
2 3.22 
Member was working overtime or 
at a different location 
7 11.29 
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